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SURVEY OF GRAVITIES OF DOMESTIC CRUDES 1 


By G.R. Hopkins and A.B. Coons 


Tne average gravity of the total crude petroleum produced in the United 
States during the year 1927 was 32,29 A, P. I., or 0.664 in terms of specific 
gravity. A similar study, made by the U. S. proneeseee Survey in 1921, gave the 
average gravity at that time as 32.0.2 ! 


To one who is accustomed to thinking of crude petroleum in terms of 
Oklahoma-Kansas and North Texas crudes it may be surprising that the average 
gravity for the entire country. is no higher than 32,29, The chief reason for this 
apparent discrepancy lies mainly in California production, which in 1927 amcunted 
to over 25 per cent of the total, but which had an average gravity of only 24.19, 
A factor of less importance was Arkansas, which, though on the decline as a pro- 
ducing State, exerted a material effect. by reasoniof its average gravity of 21.6°, 
the lowest ‘for any State... In view of the heavy production of light crude in the 
Seminole area of. Oklahoma during 1927, it would appear that the average gravity 
should have shown more than a.0.2 per cent gain over 1921, That this did not 
occur was due to the fact that in the interim between 1921 and 1927 important 
heavy oil discoveries were made, sa the pmaeKove® field of Arkansas, 


The highest average eravity for any State was 45, 50 | credited to New Mexica 
That State can also boast the highest-gravity crude yet produced in quantity, that 
is, the crude from the Rattlesnake field in San Juan County. This crude has been 
assigned a gravity of 65° A.P.I., but has actually been tested as high as 75° A.P.L, 
corrected for temperature.© Inasmuch as the grevity of the average motor fuel is 
about 60°, it is not hard to realize the difficulty experienced in handling such 
a "wild" crude.“ Other States with high average cravities are Michigan, 44,0°; 
sew York, 43,59; West Virginia, 43.39; and Pennsylvania, 42.09 However, the com- 
bined output of these States was not large und had little effect on the average 
gravity for the country. The lowest gravity crude reported was that produced at 
Casmalia, Santa Barbara County, Calif. This crude has a gravity of 6.89 A. P. I., 
or 1.023 specific gravity, which indicates that it is heavier than water, Other 
low-gravity crades are produced at Kern River, Calif., 14,19, and Irma, Ark., 14.4% 
The State of Texas, with the largest number of fields, had a varied assortment of 
gravities, with a range from below 20° to above 409, Tre average for the State 
Was 32.40, of practically the same as the national average. | 


1 The Bureau of Mines will welcome reprinting of this article, but requests that 
the following footnote acknowledgment be used: "Printed ty permission of the 
Director, U. S. Bureau of Mines. (Mot subject to copyright.)" 

2 Nowels, K, B., Development and relation of oil accumlation to structure in the 
Shiprock district of the Navajo Indian Reservation, New Mexico: Bull. of 
A. A. P. G., vol. 13, No. 2, Feb., 1929, p. 1le7. 
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Little need be said regarding the production and price data given herewith 
since tnese have already been discussed sat great length. These figures were 
drawn from a number of sources, such as Government reports, and trade journals 
and associations, and in some respects are more commlete than as published in the 
annual Mineral Resources chapters: of this Puree e ¥ 


The data relative to the per. cent of Base ais and sulphur and to the 
general types of crudes were obtained from the various publications of this bureau 
relating to tne analyses of crude oils, principally from Bureau of Mines Bulletin 
e91, "Tabulated Analyses of Representative Crude Petroleums of. the United States." 
This bureau has analyzed samples from practically all the producing fields in the 
United States, but in -tnis' pyblicetion the only Gata used were those pertaining to 
crudes of the Saue , or nearly the same, gravity as the estimated aveTago. 


Gasoline percentage recoveries for 78. samples are given herewith. The se 
were obtained ty laboratory methods as a part of the preparation of the reports 
above referred to on the analyses of crude oils.. Although results obtained in the 
laboratory rarely correspond with those of actual practice, the gasoline-yield 
figures given herewith should serve as a 200d indication of the gasoline recovery 
to be expected from skirming. The production of the fields represented oy the 78 
samples was the equivalent of 29.4 per cent of the total production in 1927. If 
the gravity of each of these crudes is weighted on the basis of their production 
in 1927, the average gravity for all the samples vorks out to ve 30,4°, If the 
per cent of gasoline in each sammle is weighted in the same manner, the average 
gasoline content works out as 23. 4 per cent. Since the average weighted gravity 
of the 78 samples is not far from the. average for the entire country, it is 
provable that this commuted figure of 23.4 ver cent for gasoline content is close 
to the actual gasoline yield obtained in skimming operations. As a matter of fact 
the yield of gasoline (natural gasoline deducted) by straight- run methods in 1927 
was 24 Bee cent of the total erade run. 


In. general, the higher the gravity the higher the gasoline yield. However 
no definite rule can be laid down as to the increment to be expected in gasoline 
percentage recovery for each degree rise in gravity. This is because of 
differences in chemical composition which, in addition to affecting gasoline re- 
covery by means of its relation to gravity, also exerts an effect which is distinc 
from gravity. For example, a crude of 30° may contain a higher percentage of gaso 
line than one of 359 Another, and perhaps a better way of estimating the probabl 
increase in gasoline recovery for a 1° rise in gravity would be through a study of 
the differential for each degree gravity posted by the major crude buyers over a 
long period of time, The gravity basis as now used by the crude buyers in most 
fields is an attempt to muke allowance for the higher gasoline content of high- 
eravity crudes, and over a period of time the price dirferential for each degree 
of gravity would be a rough measure of the increased percentage of gasoline that 
mignt be expected, : 
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The rapid increase in production of the West Texas fields has focused 
attention-on the sulphur--content of crudes as an item of great importance, because 
most west Texas crudes are relatively high in sulphur commounds, making them 
difficult to refine and very corrosive to equipment. The 72 samples of crude 
selected for this study had a weighted average sulphur content of 1.16 per cent as 
comared with a weighted average of 1.90 per cent for West Texas. The highest ner 
cent of sul»hur for any of the samples was 4,13, reported for the Cat Canyon field 
of Santa Barbara County, Calif.; the lowest was 0.08 per cent, for Greybull field 
of Big Horn’County, Wyo. Most of the Mid-Continent crudes are low in sulphur, the 
average being in the neighbornood of 0.25 per cent. 


On the basis of composition or "base" there are three common types of 
crude, namely, paraffin-base crudes, asphalt or naphthene base crudes, and crudes 
of a mixed or intermediate base. | oo ad 

In general, paraffin-pase crudes represent those which, on being chilled 
slowly, deposit a wax; material or "paraffin." Crudes of this type supply the 
tajor portion of the paraffin wax of cowmerce. Paraffin-base crudes are produced 
mainly in the Appalachian district, though crudes from other districts, for 
example, crudes from the Panhandle of Texas, are also Classed as paraffin-base 
cils, Asphaltic base oils are those which contain little or no recoverable 
paraffin but usually contain asphaltic materials, Since they do not always con- 
tain asphalt the term "naphthene" is perhaps a better term for this class of oils. 
asphaltic or naphthene base oils are produced mainly in California and in coastal 
Texas and Louisiana, Mixed or intermediate base crudes are those which can not be 
assigned to either of the above classes, A large portion of the crude produced 
in the Central States and the Mid-Continent district are of mixed or intermediate 
Dase. 


A classification of crudes into these three grades, weighted as to pro- 


duction, provides a rough measure of the potential amounts of wax and asphalts 
wnich could be extracted if the demand warranted, 
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‘Summary by States 


—" > "| beexagh apariie oT Premaotion (thous 


| Average value per 


State _ | Degrees | Specific sands of barrels) | barrel for year. 
| de Ps 2a leravit 1926 1927 1926 1927. 
Arkansas Peacd 21.6 0.924 58,332 | °40,005 $1.11 — | $1.06 
California ........) 24.1 .909 224,673 | 231,196 1,54 1.13 
COLGTANO Giswseveenl Stax’ 839 2,768 Xs 2, 881 1.84 1.20 
Tilinoig ..sssesess 33.0 . 860 7,760 6,994 2.22, | Te? 
Tad ariae os 40 sve) 33.4 +. 858 808. 852 | 2.19 1.63 
KanSas ose. Kees 36.5 : 845 41,498. : 41,069 | 2.26 1.42 
Kentucky. ..:.-e..+| 35.8 . B46 6,274| 6,719 | 2.43 1.67 - 
Louisiana ...c.eee.] 29.9 277 22,201. e2,e1e | 1.68 1.30 
Michigan ....... veel 44.0 . 806 94 azg | 2.69 1.90 
Montana ...........| 34.8 851 7,727). 5,058 1.32 1.40 
New York 6.0.0.0... 43,5 £09 1,956 2,242 3.65 | 2,90 
New Mexico ........{ 48.5 .786 1,666 1,226 1.96 1.37. 
OIG cnanvncraarsesl 2008 . 824 72721 7,593 2.64 1.97 
Oklahoma ..... we 38.2 . 334 179,195 | 277,775 2.31 | 1.43 
Pennsylvanin ...... 42.0 - 816 8,961 9,526 5.56 | 5.06 
PONNOSEOG: 4 h.54 sas 41.0 - 820 43 60 2.33 1.90 
SORAS 6 0 6% reer ee 32.4 863 166,916] 217,389 1.85 : 1.14 
West Virginia .. 43,3 .210 5,946 6,023 3.46 2.£9 
WOES oFicceas xs ‘ 40.8 . 246 Boa (to 21,3507 1,98 1.40 
United States ..) 32.2 . 664 770,874! 901,129 1.88 | 1.30 
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